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Purpose: To review our experience with the management of fragmented and retained 
pigtail percutaneous nephrostomy (PCN) tubes and to explore the reasons for the 
fragmentation. 

Materials and Methods: We retrospectively reviewed our institute database from 
January 2006 to December 2011 for patients who had undergone retrieval of frag- 
mented PCN tubes. We assessed the preoperative factors, operative technique, and 
post-operative outcomes. 

Results: A total of seven patients (4 males and 3 females) had been diagnosed with frag- 
mented PCN tubes. The mean age of the patients was 41.5 years. Of the seven patients, 
five required antegrade instrumentation by way of a percutaneous tract to remove the 
foreign body, mostly along with stone retrieval. One patient underwent ureter- 
orenoscopy and pneumolithotripsy for a ureteric stone along with ureteroscopic re- 
moval of the PCN fragment. Another patient underwent nephrectomy of the kidney 
containing the PCN fragment because it had become nonfunctioning. All patients were 
free of stones and symptoms on follow-up. 

Conclusions: A prolonged waiting period for definitive surgery, urinary infection, and 
associated stone disease are significant factors causing fragmentation of PCN tubes. 
Proper insertion techniques, regular timed changes of the PCN tube, appropriate care 
of the PCN tube, and early surgery for underlying stone disease are required to avoid 
this complication. Patients with retained PCN tubes can be managed effectively with 
antegrade or retrograde endoscopic techniques while definitive management of the pri- 
mary pathology is carried out, without any additional morbidity. 

Key Words: Kidney calculi; Percutaneous nephrostomy; Polyur ethanes; Pyonephrosis 

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial 
License (http://creativecommons.Org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, 
distribution, and reproduction in any medium, provided the original work is properly cited. 



Article History: 

received 19 February, 2012 
accepted 3 May, 2012 



Corresponding Author: 

Santosh Kumar 

Department of Urology, Postgraduate 
Institute of Medical Education and 
Research, Sector-12, Chandigarh, 
Pin-160 012, India 
TEL: +91-941-7374067 
FAX: +91-172-2744401 
E-mail: santoshsp1967jaimatadi@ 
yahoo.co.in 



INTRODUCTION 

Percutaneous nephrostomy (PCN) is a common procedure 
performed under fluoroscopic or ultrasonographic guid- 
ance for urinary diversion. PCN has a high technical suc- 
cess rate and a low complication rate [1]. Fragmentation 
of PCN tubes is a rare complication and is under reported 
in the literature. We present our experience of managing 
seven patients with broken PCN tubes lying in the pelvica- 
lyceal system. To our knowledge, this is the first series doc- 
umenting the management of retained fragmented neph- 
rostomy tubes. We briefly explore the possible mechanisms 



of fragmentation and methods to prevent those. 
MATERIALS AND METHODS 

We retrospectively reviewed our hospital database from 
January 2006 to December 2011 to identify those patients 
who had a fragmented PCN tube among those who had un- 
dergone PCN. The patient demographics, clinical pre- 
sentation, baseline hematological and biochemical param- 
eters, underlying primary pathology, urine culture re- 
ports, and possible etiology and mechanism of fragmenta- 
tion were analyzed. The quality and the material of the tube 
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FIG. 1. (A) A fragmented and retained 
nephrostomy tube in the right kidney 
along with a fresh nephrostomy tube in 
situ in a patient with retroperitoneal 
fibrosis (case 1). (B) A patient with 
multiple right renal calculi and a frag- 
mented right percutaneous nephro- 
stomy tube (case 2). (C) Impacted cal- 
culus at the right pelvi-ureteric junc- 
tion with a fragmented nephrostomy 
tube (case 3). (D) Multiple left renal 
calculi with a fragmented nephrosto- 
my tube (case 4). 



used were analyzed. The radiological investigations used 
for diagnosis and the method of retrieval of the fragmented 
nephrostomy tube were noted. The follow-up details in- 
cluding radiological investigations and serum creatinine 
to assess renal function were noted. 

RESULTS 

Over 6 years, 1,220 patients had undergone PCN tube in- 
sertion our institute. Of these, seven patients had been di- 
agnosed with fragmented pigtail nephrostomy tubes. 
There were four male and three female patients. The mean 
age at presentation was 41.5 years. Initial clinical pre- 
sentation included ipsilateral flank pain in four, blockage 
in the nephrostomy tube in one, and fever with oliguria in 
another. Five patients had undergone PCN for renal stone 
disease with infected hydronephrosis, one patient for pyo- 
nephrosis, and the other for retroperitoneal fibrosis with 
persistent hydronephrosis and deranged renal function 
(Fig. 1). All the patients had been discharged home after 
the initial procedure of nephrostomy tube insertion. The 
time period that had elapsed between the insertion or 



change of the nephrostomy tube and presentation ranged 
from 21 to 86 days. In one patient, the PCN tube acci- 
dentally became fragmented and slipped inside the peri- 
caliceal system during the initial placement by the inter- 
ventional radiology team. 

Initially, all patients were admitted and managed con- 
servatively by antibiotics and subsequently underwent 
percutaneous retrieval of the fragmented tube during 
management of stone disease or nephrectomy. The broken 
fragments were retrieved successfully by a percutaneous 
technique under fluoroscopic guidance. The instruments 
used for the retrieval in the various patients were the 
standard 26 Fr rigid nephroscope, 15 Fr cystoscope, and 7.5 
Fr ureteroscope (Fig. 2). Six patients were free of stones and 
fragmented nephrostomy tubes and one patient under- 
went nephrectomy for a non-functioning kidney associated 
with the fragmented nephrostomy tube. All patients were 
doing well after 6 months to 3 years of follow-up. 

DISCUSSION 

PCN is a simple, safe, and effective procedure for the man- 
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FIG. 2. (A) Intraoperative fluoroscopic 
image showing a right renal stone and 
fragmented pigtail nephrostomy tube. 
Ureteric catheter and antegrade gui- 
dewire have been passed (case 5). (B) 
Intraoperative picture showing the 
retrieved pigtail nephrostomy tube. 
Note the breakage at the junction of 
the coil and straight portion of the 
tube. 



agement of patients with obstructive uropathy and is the 
treatment of choice in certain conditions like pregnancy 
and retroperitoneal fibrosis [1] . Complications are rare and 
usually occur at the time of tube insertion [2] . The asso- 
ciated mortality rate is approximately 0.04%, and the in- 
cidence of important complications is 5% [3]. Major compli- 
cations of PCN include septicemia, hemorrhage, pneumo- 
thorax/hemothorax, and bowel injury [4,5]. PCN tubes are 
occasionally resistant to removal or become fragmented. 
The factors influencing tube fragmentation are the bio- 
material used in manufacturing the tube, the technique of 
insertion, indwelling duration, concurrent metabolic ab- 
normalities, and infection [3] . The incidence of fragmenta- 
tion of polyurethane ureteral stents is 0.3% [6]. To our 
knowledge, no case series of patients with retained frag- 
ments of pigtail PCN tubes have been reported previously, 
although we believe that this does occasionally occur. 

In all of our cases, the material used for the nephrostomy 
tube was polyurethane. Polyurethane is a polymer from a 
generic class of condensation polymers. Although it is high- 
ly versatile and inexpensive compared with other urinary 
tract biomaterials, polyurethane has been found to result 
in significantly more urothelial ulceration and erosion [7] . 
It is probable that cellular injury in response to the pres- 
ence of urinary tract biomaterials may be an important de- 
terminant in the promotion and progression of encrusta- 
tion, because many of these up-regulated proteins are also 
known for their role in wound healing [8] . Proper technique 
for renal access is essential to prevent complications [9] . We 
always used inferior calyceal puncture to access the peri- 
caliceal system because it is associated with less chance of 
vascular and visceral injury. During the procedure, ex- 
cessive torsion or bending in the tissue planes may lead to 
breakage of the tube. It has been suggested that fragmenta- 
tion occurs at a site previously allowed to kink during stent 
insertion [10] . This could have been the reason for breakage 
in our case number four see Table 1. 

Spontaneous fragmentation of three ureteral stents was 
reported by Zisman et al. [11]. The catheters were removed 
and were moderately encrusted. Electron microscopy of the 



cases reported by Zisman et al. revealed that all fractures 
passed across the side holes, which suggests that this area 
is a weak point conducive to kinking that may predispose 
to fragmentation [12]. This is relevant to PCN tube in- 
sertion also. In all of our patients, the breakage was either 
at the point where the coil starts from the straight tube or 
at the site of the side holes. Although bacteriuria is a major 
contributing factor, stent encrustation has also been ob- 
served with sterile urine cultures, indicating that there are 
additional causative factors. 

An increase in the incidence of stent encrustation among 
chronic stone formers has been reported [12]. In our series, 
six out of seven patients had stone disease and four were 
recurrent stone formers. Associated urinary tract in- 
fections and persistent acidic urine have an impact on the 
strength and resiliency of the PCN tube. In our series, five 
out of seven cases had persistently positive urine cultures, 
commonly Escherichia coli and Proteus species. 

Duration of indwelling is a very significant factor for 
breakage of PCN tubes. In this series, the duration ranged 
from 21 days to a maximum of 86 days. In a study of 290 
patients with ureteral stents, el-Faqih reported that en- 
crustation occurred in 9.2% of the polyurethane stents re- 
trieved before 6 weeks, in 47.5% that were indwelling for 
6 to 12 weeks, and in 76.3% thereafter [6] . We change the 
PCN tubes after 1 month, and the procedures are carried 
out in the intervention radiology and urology departments. 
The tubes are changed over a guide wire under fluoroscopic 
guidance. 

In three of our cases we found the PCN fragment 
incidentally. The fragments had not been detected at the 
time of breakage and all three cases had been referred to 
us from other centers. In three of our cases we could detect 
the fragments immediately and appropriate measures 
were taken. Accordingly, when PCN tubes are changed, the 
pigtail coil should be inspected and the length should be 
measured to avoid this type of complication. 

The techniques of retrieval in all of our cases differed. We 
used a 15 Fr cystoscope for removal of a PCN tube fragment 
and a small pelvi-ureteric junction stone. We used a 7.5 Fr 
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TABLE 1. Patient demographics, clinical presentation, investigations, and management details 



Patient 
no. 


Age/sex 


Presentation 


Indication for 
PCN 


Underlying 
pathology 


Definitive 
management 


Reason for 
fragmentation 


1. 


54/F 


Urosepsis 


Right infected 


Retroperitoneal 


Antegrade removal 


Infected urine 








hydronephrosis 


fibrosis; status left 


using ureteroscope 












nephrectomy for 


7.5 Fr 












non-functioning 














kidney 














L/b: Escherichia coli 






2. 


52/M 


Right flank pain, fever 


Right infected 


Impacted calculus at 


Right percutaneous 


Long duration (three 








hydronephrosis 


right pelvi-ureteric 


nephrolithotomy 


months), infected 










junction 


along with retrieval 


urine, encrustation 










C/S: Proteus 


of fragment (cysto- 














scope 15 Fr) 




3. 


22/F 


Right flank pain, fever 


Right infected 


Right renal calculus 


Right PCNL with 


Long duration, 








hydronephrosis 


of 3 cm size 


retrieval of frag- 


infected urine 










C/S: E. coli 


ment (nephroscope 














26 Fr) 




4. 


40/M 


Left flank pain, fever 


Left infected 


Muliple left renal 


Left PCNL along 


Faulty insertion 








hydronephrosis 


calculi 


with retrieval of 


technique (broken 










C/S: E. coli 


fragment (nephro- 


during insertion) 












scope 26 Fr) 




5. 


36/M 


Oliguria, blocked PCN 


Acute renal failure 


Bilateral obstructing 


Bilateral semi-rigid 


Infected urine, 










ureteric calculi 


ureteroscopy 7.5 Fr 


manufacturing 










C/S: Sterile 




defect 


6. 


45/F 


Abdominal pain 


Previous history of 


Bilateral adreno- 


Bilateral 


Probably long dura- 








right PCN 


cortical carcinoma, 


adrenalectomy and 


tion, encrustation 








insertion followed 


right non-function- 


right nephrectomy 










by PCNL 


ing kidney due to 




























formation and 














multiple surgeries 














C/S: Proteus 






7. 


42/M 


Right flank pain 


Obstructing right 


Squamous cell 


Right PCNL with 


Long duration (2 








renal calculi 


carcinoma bladder 


retrieval of frag- 


months), encru- 










and bilateral renal 


ment after radio- 


station 










calculi 


therapy to bladder 












C/S: E. coli 


(nephroscope 26 Fr) 





PCN, percutaneous nephrostomy; C/S, culture and sensitivity; PCNL, percutaneous nephrolithotomy. 



semi-rigid ureteroscope for removal of another fragmented 
PCN tube associated with ureteric calculus. After ureter- 
orenoscopy and pneumolithotripsy of the ureteric stone, 
the ureteroscope was able to reach the renal pelvis for re- 
trieval of the PCN fragment. The nephroscope was used in 
cases in which it was associated with stones for intra-corpo- 
real lithotripsy and stone retrieval along with PCN frag- 
ment removal. We used a 7.5 Fr ureteroscope in a case of 
retroperitoneal fibrosis in which we encountered a problem 
with dilation of the tract and we could dilate up to 16 Fr only. 

This complication may be more common in developing 
countries owing to the delayed presentation with infection, 
lack of adequate follow-up, and long waiting periods in 
treating the underlying pathology, which is most fre- 
quently stone disease. Because our institute is in the region 
of a stone belt, we encounter a large burden of stone disease, 
especially that presenting late with obstruction and 



infection. This is reflected by the large volume of PCN tubes 
placed and the delay in treating the underlying disease. 
This may not be reflected in developed countries; never- 
theless, it is important for urologists to be aware of this com- 
plication of a commonly performed procedure. 

CONCLUSIONS 

These cases highlight the need for careful inspection of the 
tip of the catheter and for careful noting of the details of the 
length of tubing at insertion and removal. A prolonged 
waiting period for definitive surgery, urinary infection, 
and metabolic diseases related to stone disease are sig- 
nificant factors in causing fragmentation of PCN tubes. 
Proper insertion techniques, regular timed changes of the 
PCN tube, appropriate care of the PCN tube, and early sur- 
gery for underlying stone disease are required to avoid this 
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complication. This series also illustrates that this compli- 
cation can be managed easily endoscopically while the pri- 
mary pathology is tackled. Ongoing research in bioma- 
terial science is essential to optimize biocompatibility and 
decrease biomaterial-related complications. 
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